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protein and 0.8 g. calcium. In deciding how much of these different constituents of the diet should come from animal, and how much from vegetable, sources there is little exact evidence but only some general principles to act as a guide. Experiments, especially those on pig feeding, have shown that the maximum rate of growth is obtained only when the diet contains a reasonable amount of animal protein in addition to vegetable proteins. Again, when the intake of calories is considered, the question of bulk of the ration plays an important part in determining from what source the calories should be obtained. Under present conditions, when necessarily a considerable part of the calorie intake has to come from potatoes and from high-extraction flour, it is important that fats should be available to reduce the need for too much bulk, if an active and vigorous life is to be led. As meat does not supply an appreciable amount of calcium to the diet it will be neglected here.
In animal experiments the 'free choice' method (Henry & Morrison, 1928) has been used to determine what proportions of the various foods give the best results. If one adopts this method for our requirements of meat in the ration one can go back to the figures for 1932, a time when there were no restrictions of any kind on food imported into this country, when there was a yearly consumption/head of 63 lb. of beef, 51 Ib. of pig meat and 32 lb. of mutton and lamb (Imperial Economic Committee, 1935) . This would supply the approximate quantities of nutrients set out in Table I . On this basis meat should supply 586 Cal. of the total 3000 Cal. and 21 g. of the 70 g. total protein required in the daily ration. This indicates that with removal of financial restrictions meat consumption increases rapidly, at any rate to a level of 160 lb./head/year.
The financial restriction limiting intake of meat is illustrated by the meat consumption in different countries. For example, the Argentine, Australia and New Zealand, countries producing surplus meat, where the local meat prices are low, have an annual
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consumption of about 250 Ib./head. In U.S.A. and U.K., where. the income level of the working classes is relatively high, the pre-war annual consumption was approx.
146 lb./head, while in France and Germany with a lower income level it was about 90 Ib., and in Italy and Mediterranean countries with a still lower income level it was about 70 lb. (Tomhave, 1925) .
At the present time in this country full employment and comparatively high wages, together with the present Government subsidy on food, keeping it at a reasonable price in relation to wages, have increased the demand for meat, so that the present limited ration (about 87 lb.) is fully taken up and more is demanded.
Resources
Since agricultural conditions have changed considerably during the war, any consideration of possible future supplies should take into consideration not only present supplies but those which existed before the war. Estimates of these are set out in Table 3 . How far our own resources of meat supply can be brought back to the 1932 level or increased beyond it depends on what steps are taken to increase production.
This will now be considered for each class of meat in turn. Before this is done, however, the general position of British agriculture in relation to national economy has to be taken into account. During the war, when shipping was the bottleneck, it was more economical for 11s to import animal products rather than feeding stuffs for animals. Now, however, when dollars or exports and not shipping are limiting food imports, it will be much more economical for us to import and grow animal feeding-stuffs again and produce our own animal products-thus getting back to the position which existed pre-war.
Bzef
Although our home production of beef has been maintained better than that of other classes of meat, there is now much more necessity for increased supplies. In previous days much beef was sent here from the Argentine as interest on capital invested; this is no longer the case and beef has to be paid for in dollars or exports. In recent years the numbers of beef cattle kept in this country have been reduced owing to the increase in numbers of dairy cows from 2.4 million in 1889 and 3-1 million in 1929 to 4-0 million in 19.14. This increase in numbers of dairy cows need not necessitate, however, much increase in the amount of cow beef. The steps at present being taken to make the dairy industry more efficient (better breeding for milk production and elimination of disease
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British food needs and resources 295 from herds) should lengthen the life of the dairy cow in the herd from 2.5 to 3.5 years and so reduce the turnover from about 20 yo to about 10 yo. If these steps are successful the number of dairy heifers which have to be reared for replacements will be much reduced and this should leave room for rearing many more beef cattle. The additional milk we still require could be more economically produced by the better breeding and feeding of the cows we have, rather than by further increasing numbers to any considerable extent. We can no longer afford, however, to rear beef cattle from pure beef cows which yield no other return than the calf. Fortunately the bulk of our cows in this country are of dual-purpose type and these mated with a pure beef bull will produce calves suitable for beef production. Steps are now being taken to supply free artificial insemination from colour-marked beef bulls, i.e. those with dominant colour markings by which the beef calves are easily distinguishable from dairy animals. It is hoped to increase rapidly by this measure the number of cattle suitable for.beef production. It will be 3 years at least, however, before this can become effective. The chief factor preventing great increase in the number of calves reared is lack of an adequate supply of concentrated foods for their 1st year of life. Two main steps can be taken to increase this supply. First, to import more feeding-stuffs for cattle: the African ground-nut development scheme, for example, should provide much groundnut cake for cattle feeding as well as oil for margarine making. Secondly, to utilize more economically tor feeding young cattle, which have a greater' capacity for growth, the large quantity of feeding-stuffs now used for winter fattening of cattle. By concentrating on the summer grass-fattening of cattle we could produce much more beef, but we should have to develop cold storage to hold the autumn surplus over the winter months.
Mutton and lamb
Owing to the ploughing-up policy adopted, the numbers of sheep in this country were reduced from about 26 million pre-war to about 18 million at the end of the war and, in addition, some 4 million were lost in the blizzards last winter, so that the drop in home-produced supplies is likely to continue for about 4 years. The rate of recovery will depend on the avoidance of slaughter of any ewes capable of breeding and the Ministry of Agriculture have already issued a request for this to be observed. It will also depend on the breeds of rams widely used during the next few years, for fertility in the different breeds varies from 180% in Border-Leicester to 128% in Romney Marsh (Nichols, 1926) . As with cattle, the bottleneck is winter feed and a change in the seasonal prices of mutton and lamb from a maximum in the spring to a maximum in late summer and autumn would encourage summer, rather than winter, fattening.
Pig meat
Pre-war supplies were based on cheap imported cereals and on the larger quantities of milling offal derived from the original 75 % extraction of flour as compared with the present 85 yo extraction. Collection of swill from cities supplied a partial substitute during the war, but with the end of the war and dispersal of army camps this source
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of supply decreased considerably. Recovery depends on recovery in the world supply of cereals, but much might be done to increase supplies of pig meat by keeping a few pigs on every farm, where they obtain their maintenance requirements from scavenging. In Poland and Germany pig production is based on surplus potatoes, but here this crop requires too much labour to make it a feasible proposition at the present time.
SUMMARY
Our needs in meat are about 146 lb./head/year, of which we now produce only about 38 lb., though pre-war we produced about 65 lb. The total amount we could produce depends on the steps taken to implement production; with the increase in the productivity of the new long-ley grassland, meat production should be greater than in pre-war days.
